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@ Novel quinaldinamide derfvatives and their preparations. 



® A novel qutnaJdinamtde derjvaSve having the formula: 




CM 

^ wherein each of and R2 independently represents a lower alkyi group or and R2 are combined 
together with the adjacent nitrogen atom to form -a 5 - 7 membered ring; and X represents the hydrogen 
QL atom, a lower alkyl groip or a lower ^koxy group, 

^ and its acid-addition salt, which show prominent central muscle relaxant effect, namely, rigidity relieving ' 
effect on anemic decerebrated rigidity. 
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NOVEL QUINALDINAMrPE DERIVATIVES AND THEIR PREPARATIONS 



BACKGROUND OF THE INVENTION 



Reld of the inveaiion 



The present invention relates to a novel quinaldmamide derivative and a process for the preparation of 
tiie same. 



70 Description of prior arts 

As a quinafdinamide derivative, (n-(2-diethylaminoethyl)quinaldinamlde is described In Gar, Offen. No. 
2.099.894; M, QIannini, P, Boni, M. Fedi, G, Bonacchi, Farmaco. Ed. Scl.» 28, 429-47(1973); and P. Boni, O. 
Bacciarefli, Farmaco, Ed, Sci.. 2B, 923-35(1974). These publications are silent with respect to rigidity 
IB relieving effect of the described quinaldinamide compound. It has been experimentally confirmed by the 
present Inventors that this quinaidinamtde derivative shows very weak rigidity relieving effect. 



2a 



25 



SUMMARY OF THE iNVENTION 

It is an object of the present invention to provide a novel quinaldinamide derivative showing a marked 
central muscle relaxant effect, namely, marked regidity relieving effect on anemic decerebrated rigidity. 

It is another object of the invention to provide a novel quinaldinamide derivative of value as a 
pharmaceutical. 

It is a further object of the inventio to provide a novel quinaldinamide derivative of value as an 
insecticide. 

It is a further object of the invention to provide a process for the preparation of the novel quinaldinamide 
derivative. 

There is provided by the present invention a quinaldinamide derivative having the formula (i): 



30 



35 



40 



45 




com 




(I) 



wherein each of R'' and Independently represents a lower aikyi group containing, for instance, 1-6 
carbon atoms, or W and R^ are combined together with the adjacent nitrogen atom to form a 5 - 7 
membered ring; and 

X represents the hydrogen atom, a lower alkyl group containing, for instancer 1-6 carbon atoms or a lower 
alkoxy group containing, for instance, 1 - 6 carbon atoms, 
and (ts acid-^addition salt. 



BRIEF DESCRIPTION OF THE DRAWING 



SO 



Fig. 1 shows a figure to be employed for calculation of rigidity relieving effect of tiie compounds. 
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DETAILED DESCRIPTION OF THE iNVENTIQN 

The quinaldlnamide derivative of the formula {1) shows a prominent central muscle reiaxant effect 
namely, marked rigidrty relieving effect on anemic decerebrated rigidity. 

The quinaldlnamide derivative of the fonmula (!) according to the present invention can be prepared by 
a reaction between quinaldinlc add of the formula (It): 



70 




COOH 



(II) 



IS 



20 



or its reactive derivative and a compound of the formula (lU): 




(III) 



25 Wherein R^, q^^^ x have the same meanings as mentioned above. 

Examples of the reactive derivatives of the quinaldinic acids include acid halides sucii as acid chloride 
and acid bromide, mixed acid anhydrides such as that derived from a combination of quinaldinic acid anc 
monoalkylcarbonic acid, acid anhydrides of quinaldinic acid, and active esters such as p-nHrophenytester oi 
quinaldinic acid. 

30 Accordingly, the quinaldinamide derivative of the formula (I) can be prepared by any one of knowr 
processes for the formation of an amide-bondmg through condensation reaction, for instance: 

(1) an acid hafide process u^ng a quinaldinoyl haKde such as quinaTdinoyI chloride or quinaidinoy 
bromide; 

(2) a process of causing reaction of the starting compounds in the presence of a condensation ageni 
35 such as N,N-dicyciohexyfcarbodiimide. a combination of N.N'-dicycfohexyicarbodiimide and N-hydroxysuo- 

cininnide or a combination of N.N'dicyclohexyicarbodiimide and 1-hydroxygenzotriazole; 

(3) a mixed acid anhydride process using, for example, an acid anhydride derived from a combina- 
tion of quinaidrr^c acid and monoatkyfcarbonic acid; 

(4) an acid anhydride process using, for example, acid anhydride of quinaldinic acid; 

40 (5) an active ester process using, for example, p^nitrophenylester of quinaldinic acid; and 

(6) a process of heating the starting compounds in the absence of a condensaSon agent. 
The reaction between quinaldinic acid or quinaldinoyl haiide and a compound of the formula (El) can 
performed according to the following reaction equation: 



45 



50 



55 
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COY -i- H^N 




10 



(II) 



15 



20 




CONH 




25 



30 



3S 



(I) 

wherein Y represents a halogen atom or a hydroxy! group, and R\ and X have the same meanrngs as 
mentioned above. 

The reactions can be performed with no solvent or m an organic solvent being inert to the reactions, 
such as methylene chbrtde» chloroform . ether, tetrahydrofuran» benzene, or ethyl acetate. 

The quinaldlnamide derivative obtained in the above reactions can be converted to an acid-addition salt 
(Le. salt with an acid) by a known method- Examples of the acids employ^le for the fonmation of the add- 
addition salt include hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, citric acid, fumaric 
acid, maleic acid, tartaric acid, oxalic acid, methanesulfonic acid and p-toluenesulfonic acid. 

The starting compound of the fonmula (H) can be prepared* for instance, by the process according to 
the following equation: 



40 




45 



X 



(HCHO) 



n 



HN •HCi X 




50 



NH^OH-HCje 

— \ 



NOH 



5S 




Red 




(II) 
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V 

Representative examples of the compounds of the formula (!) according to the invention include: 
Compound 1 : ^f-{3-dtmethyEam^no-l-phenytpropy[)quinaid^nam^de; 
Compound 2: N-(3-diethyiamino1-pheny!propyl)quinaidinamide; 
Compound 3: N-(1-phenyI-3-dlpropylaminopropyl)quinaidinamide; 
5 Compound 4: N-(1-phenyl-3-pyrrofid{nopropyl)quinaldinamide; 
Compound 5: N-(1-phenyl-3-piperidinopropyl)quinaldinamide; 
Compound 6: N-[3-(perhydroazepin-1-yl)-1-phenyipropyl]qulna!dinamide; 
Compound 7; N-[1 -(S-methy Ipheny f)-3-pf peridinopropy (]quinaldfnamide; 
Compound 8: N'[1 -(3-meihylphenyl)-3-piperidinopropyl]quinaldrnamide; 
70 Compound 9: N-[1-(4-methylpheny(}-3-piperidinopropyIlquinaldinamide; and 
Compound 10: N-[1-{4-methoxyphenyl)-3-piperidinopropyl]qurnaldinamlde- 

Experimental resufts of the central muscle relaxant effect (i.e., rigidity relieving effect on anemic 
decerebrated rigidrty) and toxicity of the compounds of the formula (1) according to the invention are given 
below. 

IS in the description of the experimental results, control compounds are as follows: 
Control Compound 1 : N-{2-diethytamrnoethyl)quinaldinamide fumarate; and 

Control Compound 2; toJperisone hydrochloride (2,4-dimethyl-3-piperidinopropiophenone hydrochJonde, 
known muscle relaxant) 

20 

Experiment 1: Effect on Anemic Decerebrated Rigidity 

The e}q3eriment perfomned using specimen of anemic decerebrated rigidity produced in rats 
according to the method of Fukuda, H^, Ito, T.. Hashimoto, S,, and Kudo, Y,; Japan. J. PliarmacoL, 24, 810* 

25 (1974). 

Wister mafe rats (body weight: 270 to 350 g) were held on their backs and inased at their cervices 
under etherization. After the trachea and common carotid arteries were exposesd, the trachea was 
cannufated and the biiateral common c^otld arteries and esophagus were tiien double-IRtgated and cut 
Subsequently, its occrpital bone was exposed through which a circular hole was bored to double-Itgate the 
30 centrally extending basilar artery. As each rat started coming out of anesthetization, its front limbs became 
rigid. 

Measurement was conducted by recording electromyographic (EM6) response from the muscle of the 
foreifmb (M. triceps brachii) of the rat in the rigid state. The EMG pulses were converted to accumlated 
values every 1 0 seconds and recorded as a histogram on a recorder. 

3s The effect of each test compound on the rigidity was evaluated in terms of the suppression rate. This 
rate was calculated first by determining the area (see Fig. 1) of a decreased EMG puJse part on the 
histrograpm upon passage of 1 0 minutes after administration of a physicologicaf saline solution of each test 
compound (3 mg/kg) through the femoral vein and then in accordance with the following equation: 
Suppression rate (%) (a/A) x 100 

40 wherein a means an EMG pulse area decreased as a result of the administration of the test compound; and 
A means an EMG pulse area observed when no test compound was administer^ (control). 
The results are set forth fn TabJe 1 . - 
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Table 1 



Test Compound Relieving Rate (%) 



Compound 2* 24.6 

Compound 4** 19.6 

Compound 5* 18.8 

75 Compound 6** 12.2 

Compound 7* 11.2 * 

. Compound 8* 11.7 



Control Compound 1 1,2 
Control Compound 2 4.8 



Remarks: Compounds 2, 4, 5. 6, 7 and 8 are those identified hereinbefore, 

means that the compound is in the form of fumarate. and means that the compound is in the form of 
oxalate. 



Experiment 2: Accute Toxicity 

LE>Eo was determined by a known up-and-ciown method using ddN male mouse. The test compound was 
dissolved in a physiological saline solution, and the resulting solution was administered imo the mouse 
ttirough the taii vein. 

The results are set forth in Table 2. 



Table 2 (Accute Toxicity Value) 



40 



Test Compound LD^^ (mg/kg) (iv) 



45 



50 



Compound 


2* 


18.9 


Compound 


4*» 


17.2 


Compound 


5* 


24.8 


Compound 


6** 


15.2 


Compound 


7* 


23.5 


Compound 


8* 


25.4 



55 
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Remarks: Compounds 2, 4» 5, 6. 7 and 8 are those identified iiereinbefore. 

means that the compound is In the form of fumarate. and means that the compound (S in the form o 
oxalate. 

The results given above in(^cate that the qulnaldinamlde derivative of the formula (l) are useful for th€ 
5 therapy of a complaint which would have spastic paralysis and rigidity and accordingly are useful foi 
suppressing or releasing dysklnasis, aUietosis, myoclonus, tic» tremors, dystonia and baltismus of neurop* 
athy. 

The quinaldlnamide derhratfve of the formula (I) according to the Invention can be administered orally oi 
parenterally. Examples of the preparation forms lor oral administration include tablets, capsules, powder 
10 granules and syrup. Examples of the preparation forms for parenteral administration include an injectable 
preparation. For the formulation of the preparations, known additives such as exciptents^ disintegranls 
binders* lubiicants, pigments and diluents Jike can be employed. Examples of the exclpients include 
dextrose and lactose. Examples of the dislntegrants include starch and carboxymethylcellulose. Examples 
of the lubricants Include magnesium stearate and iaic. Examples of the binders include hydroxy propylcel- 
75 lutose. gelatin and polyvinylpyrrolidone. 

The dose generally is from about 1 mg/day to about 50 mg/day in the case of an injectable preparatior 
and from about 10 mg/day to about 500 mg/day in the case of oral administration, both for an adult. The 
dose may be either increased or decreased depending on the age and other conditions. 

It has been further observed by the present inventors that the quin^dinamlde derivative of the formuis 
20 (I) Shows prominent glutamic acfd(or giutamate)-block!ng effect. As has been stnsngly suggested In the prioj 
art, glutamic acid acts as an excitatory neurotransmitter at the central nervous systems of higher animals 
and at the neuromuscular junctions of lower animals E**Giutamate as a Neuro-transmitter" edited by G,D 
Chiara & G.L. Gessa: Raven Press, New York, 1981 and H.M. Gerschenfeld: Physicd. Rev.. 53, 1-119(1973)]. 
Therefore, the quinaldinamide derivative of the formula (1) capable of blocking glutamic add is effective 
26 in agricuituraf use to reduce and weaken activities of insects, and is of value as an insecticide. 



Experiment 3: Blocking Effects on Glutamic Acid at Neuromuscular Junctions of Oayflsh 

30 The method of Ishida et al [(J, PhysioL, 298, 301-319 (1980)] and that of Shinozaki et aL [Oomp. 
Biochem. Physiol,, 70c, 49-58(1981)] were followed- The opener muscles of the first walking legs of crayfish 
were used as experimental materials. The neuromuscular sample was held in a bath in whteh a physiologh 
cal solution [NaCI(l^ mM). CaCl^lS mM), K0\(5A mM), tds-maleate bufFer<pH 7.5. 10 mM), and glucose- 
(11 mM)] for use with the cray fish was perfused at room temperature and at a constant flow rate. A glass 

35 micro-electrode filled with a 3M-KCI solution was inserted in a central part of the muscle fiber tc 
intraceilularly record the changes in the potential of the muscular cell membrane. 

The blockif^ effect of each test compound on glutamic acrd was evaluated in terms of the suppression 
rate to depolarization which was incfeiced by bath-applying L-glutamic acid (10"* M) in a 5-mmut€ 
pretreatment with a solution of the test compound (2x1 M). The results are shown in Table 3. 

40 

Table 3 



4S 

Test Compound Glutamic Acid-Blocking 

Rate (%) 

50 — — — — _ _ 

Compound 5 (of the invention) 66 
Control ( N- ( 1-pheny l-3^piper idino- 30 
55 propyl) quinaldinamide) 
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Examples of the preparations of compounds according to the present invention are given below. 



Example 1: Preparation of N-(1-phenyi-3-pjperidinopropyi)quina[dfnamide by acid halide process 

5 

To a solution of 655 mg (3.0 mmoJ.) of 1-(3-amino-3*ph©nylpropyl)piperidjne and 334 mg (3.3 mmoi.) of 
triethyamine in 3 ml of dlchloromethane was dropwise added over a period erf 20 min. under chllimg with ice 
a solution of 575 mg (3,0 mmoL) of qisinaldinoyl chloride In 6 ml of dlchloromethane. After the addition was 
complete, the resulting mixture was stirred for 3 hours at room temperature, and to the mixture was added 

to 30 ml of ether. The reaction mixture was washed twice with water and subsequently with a saturated 
aqueous sodium chloride soUjtion and ^en dried over sodium sulfate. Hius dried mixture was evaporated 
under reduced pressure to remove the solvent. The residue was purified by silica gel column chromatog- 
raphy (sifica gel: B g, CHCb and CHCb/GHaOH (60:1 - 20:1)) to obtain 1.06 g (yield: 95%) of the subject 
compound as a pale yellow crystalline product. 

75 M43.: 88-90°C (70 % ethafwl) 

IR*' nlJ (cm-^): 3230. 2930, 2850, 2780. 1665, 1560, 1510, 1485, 1445, 1420, 1155, 1145, 1115. 1105. 
845. 750. 695 
NMR(CDCl3) 5: 
1 .30-2.62(1 4H. m. 

20 

CH^CH^-N ^CH^) 

5.20-5.54(1 H, m. CONHC H) 
7.04-8.36(1 1H. m» aromatic proton) 
9-60(1 broad d. CONH) 

30 

Example 2: Preparation of N-(l-phenyl-3-piperidinopropyl)quinaldinamlde using condensation agent 

To a solution of 1.73 g (10 mmoL) of quin^dinic add and 1.53 g (10 mmoJ.) of 1-hydroxybenzofriazo(e 
^ monohydrate in 50 ml of ethyl acetate was dropwise added over a period of 20 rrwn. under chilling with ice 
a solution of 2.06 g (10 mmof) of N,N'-dicyciqhexyicarbodiimide in 10 ml of ethyl acetate. After the addition 
was complete, the resulting mixture was stirred for 2 hours at room temperature and chilled with ice. To the 
chilled mixture was dropwise added over a period of 30 min. a solution of 2.18 g (10 mmoi.) of 1-{3-amino- 
3-phenylprDpyl)piperidine in 6 ml of ethyl acetate. After the addition was complete, the mixture was stirred 
^ overnight at room temperature. Precipitated insolubles were filtered off and then the insolubles were washed 
with ethyl acetate. The filtrate and the washings were combined and washed twice with a saturated aqueous 
sodium hydrogencarbonate solution and once with a saturated aqueous sodium chloride solution. The 
mixture was then dried over sodium sulfate, and was ev^orated under reduced pressure to remove the 
solvent The re^due was crystallized after addition of n-hexane. The resulting crystals were washed three 
^ times with n-hexane and dissolved in 35 ml of ethyl acetate. The resulting solution was allowed to stand 
overnight in a refrigerator. Precipitated insolubles were filtered off and the insolubles were washed with 
ethyl acetate. The filtrate and the washings were combined and concentrated under reduced pressire. The 
residue was purified by silica gel column chromatography (silica gel: 40 g, CHCb and CHCI3/CH3OH (30:1)) 
to obtain 3.07 g (yield: 82 %) of the subject compound as a pale yellow crystalline product. 

so 

Example 3: Preparation of N-(1-phenyi-3-piperid!nopropyl)quinaldlnamide using condensation agent 

To a suspension of 866 mg (5.0 mmol.) of quinaldrnic acid and 576 mg (5.0 mmoL) of 1-hydroxysuc- 
^ dnimide in 20 ml of ethyl acetate was dropwise added over a period of 5-10 min. under chilling with ice a 
solution of 1.08 g (5.0 mmol.) of N,N'-dicycfohexytcarbodiimide. After the addftion was completer the 
mixture was stirred for 2 hours at room temperature. To this mixture was dropwise added a solution of 1 .09 
g (5,0 mmol.) of l-(3-amino-3-phenylpropyl)piperidrne in 5 mi of ethyi acetate. After the addition was 
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complete^ the mixture was stin-ed over night at room temperature. Precipitated insoiubles were fiitered ol 
and then the insotubles were washed with ethyl acetate. The filtrate and the washings were combined anc 
washed twice with a saturated aqueous sodium hydrogencarbonate solution and once with a saturates 
aqueous sodium chloride solution- The mixture was then dried over sodium sulfate, and was evaporatet 
5 under reduced pressure to remove the solvent The residue was purified by silica gef column chromatog 
raphy (silica gel: 020 g, CHCb and CHOs^CHaOH (30:1)) to obtain 1.72 g (yield: 92%) of the subjec 
compound as a pale yellow crystalline product 



10 Bcample 4: Pr^aration of N-(1-phenyl-3-piperidinc^ropy0quinaldinamide by mixed acid anhydride process 



A solution of 520 mg (3.D mmol.) of quinaldrnic acid and 304 mg (3.0 mmol.) in dry tetrahydrofuran wai 
chilled to -10 - To the chilled solution (lower than -5°C) was dropwise added 326 mg (3.0 mmol.) o 
ethyl chlorocarbonate. After 6 mln., to the resulting mtTdure was dropwise added a solution of 655 mg (3.( 

75 mmoL) of 1*(3-amino-3-phenylpropyl)piperldine in 6 ml of dry didilorc»Trtelhane. The mixture was stirred a 
0**C for 1 hour and then stirred overnight at room temperature. The reaction mixture was concentratec 
under reduced pressure. The residue was violently shaken with a mixture of dichloromethane and 5 
aqueous sodium hydroxide solution, and the organic layer was separated. The organic solution was washec 
successively with water and a saturated aqueous sodium chloride solution and then dried over sodrun 

20 sulfate. Thus dried solution was concentrated under reduced pressure. The residue was purified by siiic; 
gel column chromatography (silica gel: 15 g, CHCb and CHCI3/CH3OH (30:1)) to obtain 1.10 g (yield: 98% 
of the subject compound as a pale yellow crystalline product. 



25 ExampEe 5: Preparation of N-*(1-Phenyl-3-piperidinopropyl)qujnaJdinamlde fumarate 



To a soJution of 3.02 g (8.1 mmol) of N*(l-phenyl-3-puperidinopropyl)quinaidtnamide in a mixture of 11 
ml of ethanol ^d 8 ml of acetone was added a solution of 0.939 g (8.1 mmoL) of fumade acid in 20 ml a 
hot ethanol. The resulting mixture was stirred at room temperature and subsequently under ohiliing with ice 
30 Precipitated- crystals were collected by filtration and washed with acetone. The washed crystals wen 
suspended in 60 mi of n-hexane and the suspension was refluxed for 1.5 hours. The crystais were collectec 
by fittratloa, washed with n-hexane and dried. Thus, 3,10 g (yield: 78 %) of the subject compound wa 
obtairted as a white crystalline product. 
M.p.: 164-1 66*^0 

35 mv (cm'i): 3400. 3250, 2950, 2870. 1710. 1670, 1590, 1515, 1490. 1445. 1420. 1350. 1300. I^Q 

1 1 90. 855, 780. 770. 700 
NMR{CDCl3/CD30D - 6/1)5: 



40 



1-38-2, 06(6H, m. 



45 



2.24-3. 24(8H, m. 



N CH„) 

CHgCHgN ) 
CH2- 



) 



15.02-5.32(1 H, m. CONHCH) 
6.77 (2H, S, CH = qj) 
7.10-€56<1tH7m. Etromatic proton) 



55 
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Example 6: Preparation of M-(l-phenyl*3-pyrroiidinopropyl)quinaldinamide 

The procedure of Example 1 was repeated using 613 mg (3.0 mmoL) of 1-(3-amino-3-phenylpropyi)- 
pyrrolidine and 575 mg (3.0 mmol.) of quinaJdIrtoyI ditoride, to obtain 1,08 g (yreld: 100%) of the subject 
6 compound as a pale yellow crylstalline product. 
M,p,: 98-99,5 (isopropyl alcohol) 

fRy {cm-'): 3240, 2930. 2790. 1665. 1555, 1510, 1485, 1450. 1420, 1205. 1160, 1140. 845, 750, 

700 

NMR(CDCl3) 5: 
70 1,60-277O2H, 



5.22-5.57(1 H, CONHCH) 

7.1 4-8,39(1 1H, m, aromatic proton) 
9.55(1 H, broad d, GONH) 



Exampie 7: Preparation of N-{1-phenyl-3-pyrrolidinopropyi)quinaJdinamide oxalate 

In ethanol were dissolved 259 mg (0.72 mmol.) of N-(1-plienyE-3-pynrolidinopropyl)quir(aidrnamlde and 
91 mg of oxalic ac^d dihydrate. Hie resulting solution was evaporated under reduced pressure to remove 
the solvent. ITie residue was recrystailized from a mixture of acetone (6 ml) and diethyl ether (3 ml) to 
obtain 310 mg (yield; 96%) of the subject compound as a white crystalline product 
M.p.: 138-140*^0 

ml^ (cm-^): 3380, 3300, 3040, 1725, 1660. 1560. 1520, 1490. 1425, 1210, 840. 770, 695 
NMR(CDCb) 5: 



IS 



CH^CH^-N 




35 




40 



2.30-2.70(2H, m. 



/ 

CH^CH^-N 
^2 2^ 



2*81-3.73(eH. 



46 



/ 





) 




5.00-5.39(1 H. m. CONHCH ) 

7.11 -8.38(1 1H, m, aromatic proton) 

8.67(1 H, broad d, CON K) 



ss 
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Example 8: Preparation of N-[3-(1-perhydroaze|:Mn-1-yl)-t-phenylpropyl]quinaIdinamide 

The procedure of Example 1 was repeated using 697 mg (3,0 mmoL) of 1-(3-amlno-3-phenylpropyl> 
perhydroazepine and 575 mg (3.0 mmoL> of quinaldinoyi chloride, to obtain 921 mg (yield: 79%) of the 
subject compound as a pale yellow oily product 

(cm-1): 3390. 3300, 2930. 2860, 2820, 1670» 1565, 1515, 1495, 1450, 1415, 1145. 845. 775. 

750. 700 
NMR(CDCl3) 6: 
1.30-2^4(16H, m. 



CH^CH^-N 



) 



CHg— CH^— CH^ 



5.17-5.50(1 H, CONHCH ) 
7.02-8.38(1 1 H, m. aromatic proton) 
9,40(1 H, broad d, CON H) 

Example 9: Preparation of N-[3-(1-perhydroazepin-l"yl)-1-phenyipropyilquinaldinamide o;<alate 

In ethanoi were disso*ved 921 mg (2.38 mmc^.) of N-[3-(perhydroazepin-l-yl)-1-phenyipropyl]" 
quinafdinamide and 300 mg (2.38 mmoL) of oxaiic add tShydrate. The resulting solution was evaporated 

under reduced pressare to remove the solvent. The residue was recrystallized from a mixture of ethanoi (1C 
ml) and n-hexane (10 ml) to obtain 920 mg (yield: 81%) of the subject compound as a white crystaflinG 
product. 

M-p.: 14S-151«C 

30 ^^"^ ^tx (cm^^): 344D, 3350, 2940, 2860* 1720, 1670, 1630, 1560. 1520, 1490, 1450, 1420, 1400, 1180. 
845. 770, 690 



NMR(CDCb) 5: 



y-CHg-CHg 

1.44-2.05C8H, m, N I ) 



o 



-2 2 



.90-3. 46 (6H. m, CH^-N J ) 



4.99-5^4(1 H. m, CONHCH) 
so 7-1 0-8^4(1 1H^ m, aromatic proton) 
8.70(1 H, broad d, CONH) 
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Example 10: Preparation of N-(3-diethyfamino-1 -phenyl propyl)qu[(ialdinamide 

The procedure of Example 1 was repeated using 618 mg (3,0 mmol.) of N-{3-amino-3-ph^ylpropyl)- 
N,N-diethylamine and 575 mg {3.0 mmol.) of quinaldinoyl chloride, to obtain 1.08 g (yield: 100 %) of the 
5 subject compound as a pale yellow oily product. 

^R*^ '^fa.x^ (cm-^): 3380, 3220. 2970. 2810. 1670, 1565» 1510, 1490, 1425, 1210. 1160. 1145, 1070. 
845, 750, 695 

NMR(CDCb) 5: 1.06(6H, t. J = 7Hz, N(CH2CH3)2) 
1 .84-2.gO(8H. m. CH2CH2N(CH2CH3)2 
70 5.1 7-5.50(1 H. m. CONHCH) 

7.1 2-8.38(1 1H, m, aromatic proton) 



75 



30 



46 



50 



55 



Example 11: Preparation of N-(30dtethylamino-1 -phenyl propyl)quinak][inamide fumarate 



In ©thanol were dissolved under heating 1.08 g (3.0 mmol.) of N-(3-di0thy[amtno-1-phenylpropyl)- 
quinaldinamlde and 313 mg (3.0 mmoL) of fumaric acid. The resulting solution was evaporated under 
reduced pressure to remove the solvent The residue was recrystallized from 8 mi of ethanol to obtain 1.14 
g (yield: 88 %) of the subject compound as a white crystalline product. 
20 M.p.: 160-161 "C 

rttx (cm-^): 3280, 2990. 2950, 1655. 1560. 1520. 1495, 1425, 1210, 1160, 980, 845. 775, 750, 695 
NMR(CDCl3/GD30D - 6/1)6 : 
1^4(6H, t J = 7H2, N(CH2CI;fa)2) 
2J20-2,70(2H, m. CH2CH2N(CH2CH3)2 
25 2,80-3.40{6H^ m. CH2N(CH2CH3)2 
5.06-5.34(1 H. m, CONHCH) 
6.76 (2H, s, CH = CH) 
7.20-8.38(1 1 H, m. anamatic proton) 



Example 12: Preparation of N-[1-(2-methylphenyl)-3-piperidinopropyl]quinaldinamide 



The procedure of Example 4 was repeated using 465 mg (2.0 mmol.) of 1 -[3-amino-3-(2-melhylpheny Ih 
propyl]-pipendine and 347 mg (2.0 mmol.) of quinaldinic acid, to obtain 736 mg (yield; 95%) of the subject 
35 compound as a paie yeHow otiy product 

IRjr (cm'T): 3260, 2930. 2850, 2800, 2770. 1665, 1516, 1495. 1425, 1160. 850, 755 

NMR(GDOb) £: 

40 / —2 

l,2a-.1.88(6H, m, K y^^z^ 



1. 88-2»60C8H, m, CH^CHg-N^ > ) 




2.49 (3H, s, CH3) 
5.36-5.68(1 H. m, CONHCH) 
6,90-8.30(1 OH, m, aromatic proton) 
9.48(1 H, broad d, CONH) 
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1 

Example 13; Pr^aration 1^1-<2-methylphenyi)r^-piperidrnoprqpyl]quina]dinami^^ fumarate 

I 

The procedure of Example 11 was repeated using 736 mg (1.9 mmoK) of N-[1-(2-methylphenyl)-3' 1 
piperldlnopropyljquinaldinamide and 220 mg (1.9 mmoL) of fumaric add. to obtain 708 mg (yield: 74%) \ 
the subject compound. 

IRi. i^li" (cm'*):34a}, 3320,2950, 1670, 1625, 1610, 1490. 1440, 1300, 1280, 1^ 
NMRCCDCb/CDsOD =2/1)5: 



1.42-2.04(6H, m, N CH^^' 



c 

/ 




CH2 



2. 20-2. 68 (2H, m, CH^CH^-N^^^^ / ) 



2.45 (3H, s, CH„) 




2. 88-3. 26 (6H, m, CH„-W 

6,24-5^6(1 H. m, CONHCH) 

6.75 {2H, s, CH = CH) 

7.04-8.40(1 0H» m, aromatic proton) 

Example 14: Preparation of N-[1-(3-methylphenyl)-3-plperidinDpropyI]qi»na1dmamide 

The procedure of Example 1 was repeated using 697 mg (3.0 mmol.} of 1 -[3-amino-3-(3-methyiphenyl)- 
propyljpiperidine and 575 mg (3X) mmol) of quinaldinoyl c^ionde, to obtain 755 mg (yield: 65%) of the 
subject compound as a pale yellow solid product. 

IRf (cm-^): 3250. 2930, 2850» 2790, 1666, 1560. 1510, 1490, 1420. 1160, 1125, 845, 790, 750, 710 

NMR(0DCl3) 5 : 
1. 35-2.60(1 7H. m, 

CHfe) 

5.17-5.48(1 H. m. CONHCH) 
6^-8.35(1 OH. m. aromatic proton) 
9.50(1 H. broad d. CONH) 

Example 15: Preparation of N-{1-(3*methylphenyl)*3*piperidinopropy[lquin^dinamide fumarate 

The procedure of Example 11 was repeated u^*ng 678 mg (1,75 mmoL) of N-[1-(3-methylphenyl)-3- 
piperidinopropyllqutnaldinamlde and 203 mg (1 .75 mmol.) of fumaric acid, to obtain 620 mg {yield: 70 %) 0I 
the subject compound as a white crystalline product 
M.p.; 143-145*0 
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10 



15 



20 



26 



35 



40 



iR*' JJ^^x (cm"^): 3460, 3340. 3020, 2950, 2860, 1670, 1660, 1520. 1490, 1420. 1290. 11B5, 980, 840, 
770. 700 

NMR(CDCl3/CD30D = 0/1)6; 

1. 40-2.00(6H, m, N ^CH^) 

\ / — 2 



2.20-2.65(5H, m, CH^CHg-N ^ , CH3) 



2.80-3.20(6H, m, CH^-N 




5.00-5,27(1 H. m, CONHCH ) 
6.76 (2H. S. CH = CH) 
6.94-8.37(1 OH. m. aromatic proton) 

Bcampie 16: Preparatron of N-[1-(4-methytphenyl)-3-ptp©ridinopropyl]qurnaldinamld0 

The procedure of Example 1 was repeated using 697 mg (3.0 mmol.) of 1^3-amino-3-(4-methylphenyl)* 
propyl]piperidine and 575 mg (3.0 mmoK) of quinaidinoyi chloride, to obtain 1.09 g (yield: 94%) of tlie 
^ subject compound as a pate yellow oily product. 

'R" (cm-^): 3390, 3280. 2940, 2870, 2810, 1670. 1565. 1510, 1490, 1425, 1160» 1125, 850. 815. 

795, 760 
NMR(CDCf3) 6 : 
1. 35-2.60(1 7H, m. 



CH3) 

5.1 6-5.45(1 H. m. CONHCH) 
6.95-8.34(1 OH, m, aromatic proton) 
45 9.50(1 K broad d, CONH) 



Example 17: Preparation of N'[1-(4-methyiphenyl)-3-piperidinopropyl]quinaldlnamide oxalate 

50 The procedure of Example 7 was repeated using 917 mg (2.36 mmol.) of N-[l-(4-methylphenyl)-3- 
plpendinopropyl]quinatdkiamide and 298 mg (2.36 mmoL) of oxalic ackj dthydrate, to obtain 901 mg (yield: 
80%) of the subject compound as a white oystaliine product upon recrystallization from 8 ml of ethanoL 
M.p.: 165-167'^C (decomp.) 

IRy (cm^i): 3440, 3370. 3010, 2940, 2860, 1720, 1680, 1560, 1610. 1490. 1420, 1200, 1156. 835, 

65 800, 790, 765 

NMR(CDClyCD30D -6/1)5: 
1.40-2.05(6H, m, 
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/-CH 



N CH,) 
CH 




2.24-2.66(5H, tn, CH^CH^-N ^, CH3) 



2.70^3.40(6H. m, CH^-N^ 

5.00-5,27(1 H. m, CONHCH) 
7.05-8.38(1 OH, m, aromatic proton) 




Example 18: Preparation of N-E1-{4-methoxyphenyl)-3-piperldinopropyJ]quinaidinamide 



The procedure of Example 1 was repeated u^ng 745 mg {3.0 mmol.) of 1-[3-amino-3-(4-methox' 
ypheny!)propyi]piperidine and 575 mg (3-0 mmoL) of quinaldinoyl chloride, to obtain 1 .03 g {yield: 85 %) a 
25 the subject compound as a pale yellow oily product. 

'?r^ (cm^^) 3380, 3260, 3000, 2930, 2850, 2820, 2800. 2760, 1665, 1610. 1560, 1510, 1490 
1420, 1245. 1175* 1155, 1120, 1030, 840, 820, 790. 750 

NMR(CDa3) £ : 
1 ^2.60(1 4H, m. 



45 



50 



CH-CH„-N CH^) 
— 2 — 2 \ / —c: 

CH^-CHg^ 

3.75 (3H, s. OC H3) 
5,1 8-5,46(1 H. m. CONHCH) 
6.72-8.34<10H, m, aromatic proton) 
9.50(1 broad d, CONH) 

Example 19: Preparation of N-[1-(4-methoxyphenyl)-3-piper!dinopropyQquinaklinamide oxalate 

The procedure of Example 7 was repeated using 1.03 g (2,56 mmol.) of N-[1 -(4-methoxyphenyl)-3 
piperidinopropyl3quinaldinamide and 323 mg (2,56 mmol.) of oxalic acid dihydrate. to obtain 884 mg (yield 
70%) of the subject compound as a white powdery product upon recrystallfzation from 8 ml of ethanoL 
IRtr (cm-^): 3440, 3370, 2940. 1720, 1660, 1610, 1560, 1510, 1490, 1420, 1245, 1180, 1030, 84£ 

825, 775 
NMR(ODGb) B : 



55 
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1.38-2.16(6H, m, N 



CH„ 




CH^ 



2.16-3.85(11H, m, CHoCHo-N 

-2 -2 \ 



70 




75 



4^2-5^6(1 H, m, CONHCH) 
6,68-8.26(1 OH, m, aromatic proton) 
8.50 (1H. broad d, CONH) 



Reference Example 1: Preparation of jS-piperidinopropfophenone hydrochforide 



20 



£5 



A mixture of 120 g of acetophenone. 133 g of piperidine hydrochloride and 50 g of paraformaldehyde in 
120 ml of etiiano! was refluxed for 6 hours. The mixture was then aliowed to stand for cooling to solidify. 
The resulting solid was crushed after addition of 400 ml of acetone, and then collected by filtration. The 
collected solid was washed successively with acetone arKf hexane and dried to obtain 191.6 g (yield: 75.4 
%} of the subject compound as a white scaly product. 

In the same manner as above, the following compounds were obtained. 



30 




Z*HCi 



/ 



Z = N 



Z = N 



: ni^p, 189-190 C 



: m.p. 160-162 C 



X ^ H, 



Z = N 



: m.p. 160-161.5 C 



45 



50 



55 



X » H, 



Z = 



X = 0-CH3, Z 



X = P-CH3, Z 



X = p-OCHg, Z 




X = m-CHo, Z = N 



V 
/ 



= N 





m.p. 92- 93 C 



m.p. 170-172 C 



m.p. 154-155"C 



m.p. 173-175 C 



m.p. 205-207°C(decomp. ) 
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Reference Example 2: Preparation of j8-piperidinopropiophenone oxtme 

In 470 ml of water were cfissolved 60.2 g of i3i?iperici(nopropiophenone hydrochloride and 18.1 g of 
hydroxy lam I ne hydrochloride. To this solution was added portronwise 21^ g of sodium hydrogencarbonate. 
5 Piter the whole amount was added, the mixture was stirred overnight. To the stirred mixture was then added 
mx aqueous solution of 1 4^ g of sodium hydroxide in 47 ml of water. Thus obtained mixture was well stirred 
and allowed to stand for 2 hours to produce a white precipitate. The precipitate was collected by fitration 
and washed successively with two portions of 200 mi of water and e^anol. The washed precipitate was 
dried to obtain a white solid. The solid was then recrystallized from methanol to obtain 41.2 g (yield: 74.8 
10 %) of the subject compound as a silver-white scaly product. 

In the same manner as above, the following compounds were obtained* 



NOH 




20 



25 



3D 



X =^ H, 



X = H, 



X = H» 



Z = 



z = 



Z = N 




: ni»p. 150.5-151-5 C 



: m^p. 154^1 SS'^C 



tn.p. 141-142^0 



X = H, 



ra.p. 93.5-94-5 C 



35 



40 



45 



X ^ 0-CH3, z 



X = m"CH3, Z =^ 



X = p-CHg, Z 



X = P-OCH3, z 




o 



m.p. 89-90.5 C 



m.p. 127-129^0 



m,p. 175-178^0 



: m.p, 132-134 C 



50 



55 



Reference Example 3: Preparation of 1-(3-amino-3-phenylpropyi)piperidine dioxalate 

To a sfin^d solution of 23.2 g of jS-piperidinoprc^iophenone oxime in 200 ml of formic acid was addec 
portionwise 19,6 g of zinc powder. The resulting mixture generated heat to eievate Its temperature- Wher 
the temperature of the mixture reached 65**C, the addition was interrupted. TTiereafter* the addition of zint 
powder was continued intennfiittentiy to keep the mixture at a temperature within 60 to 55^ C. When it wai 
observed tiiat the addition of zinc powder caused no generation of heat, the whole portion of the remaininj 
zinc powder was added to the reaction mixhjre. The mixture was subsequently stirred for 2 hours. Th« 
insolubles were filtered off and washed with 100 ml of formic actd. The filtrate and the washings were 
combined together and concentrated under reduced pressure. To the residue was added 200 ml of watei 
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The resulting aqueous solution was adjusted to pH 8 by addition of aqueous sodium hydroxide solution and 
washed with chloroform. The aqueous solution was then made to pH 11 by addition of aqueous sodium 
hydroxide solution and extracted with chloroform. The extract was dried over sodium sutfate. The dried 
extract was evaporated under reduced pressure to remove the solvent. Thus, a crude l^ase product of the 
5 subject compound was obtained. 

The crude product was dissolved In 200 ml of ethanol, and to this solution was added a solution of 25^ 
g of oxalic acid dihydrate In 200 ml of ethanot. The mixture was allowed to st^d to produce white crystals. 
The crystals were collected by fitralion» washed wtth ethanol and dried to obtain 27.9 g (yield: 70 %) of the 
subject compound. 

70 in the same manner as above, the following compounds were obtained. 



190-191°C(decomp. ) 



178-180^0 (decomp. ) 
182-184*^CCdeconip. ) 
119-121^0 



178-180^C{deconip. ) 



128-130^0 



The dtoxalates can be converted to free acids by tream^ent with an aqueous alkaline solutfon. 

Example 20: Preparation in the form of pellet 

A pellet (220 mg) containing: 
quinaldinamide compound (active component) 50 mg 
45 lactose 103 mg 
starch 60 mg 
magrtesrum ste^ate 2 mg 
hydroxypropylcellulose 15 mg 
was obtained. 
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Example 21 : Preparation in the form of c^sufe 

A gela^n-shell hard capsule containing 350 mg of the core portion consisting of: 
quinaldinamide compound {active component) 40 mg 
5 lactose 200 mg 
starch 70 mg 
polyvinylpyrrolidone 5 mg 
crystalline celllutose 35 mg 
was obtained. 

Example 22: Preparation in the form of granules 

One gram of granules containing: 
75 quinaldrnamide compound (active component) 200 mg 
lactose 450 mg 
com starch 300 mg 
hydroxypropylcellulose 50 mg 
was obtained. 

20 

Claims 

1 . A quinaldrnamide derivative having the fonmuia (t): 

25 



30 




yyhej-^in each of and independently represents a lower alkyl group or R^ and are combinet 
35 together with the adjacent nitrogen atom to fomi a 5 - 7 membered ring; and X represents the hydroger 
atom, a lower alkyl group or a lower alkoxy group, 
and its acid-addltion salt. 

2, The quinaldinamide derivatrve of the formula (I) and its acid-addttion salt as claimed in claim 1 
wherein each of and R^ independently represents an alkyl group containing 1-6 carbon atoms. 
40 3. The quinaldinamide derivative of the formula (1) and its actd addition salt as claimed in claim 1 
wherein and are combined together with tiie adjacent nitrogen atom to form a 5 - 7 membered ring. 

4. The quinaldrnamide derivatrve of the formula (I) and its acid addition s^t as claimed in claim 1 
wherein X represents the hydrogen atom. 

5. The quinaidinamide derivative of the formula (I) and Its add addition salt as claimed in claim 1 
4S wherein X represents a tower alkyl group containing 1-0 carbon atoms. 

6. The quinaldinamide derivatrve of the formula (I) and Its add addition salt as clamed in claim 1 
wherein X represents a lower alkyl group or a lower alkoxy group containing 1 - 6 carbon atoms, 

7. The quinaldinamide derivative of the fomnula (1) and its acid addition salt as claimed in claim 1 
wherein the qiinaldinamide derivative is N-{3-dlmeUiylamino-1-(^nylpropyl)quinaktinamide* N'(3 

50 diefhylamiTK)-1 -|:*eny Ipropy l)qurnaldinamide, -phenyl-S'dipropy laminopropy l)quinaldinamide, N-(l 

phenyl-3-pyrrolidlnopropyl)qulnaldinamide. N-(1-phenyl-3-piperidinopropyl)-quinaldinamide» N-[3 
(perhydroazepin-1 -y l)-l -phenyipropy Ilquinaldinamide, N-[1 -(2*methy Ipheny l-3-plperidlnopropy I] 

quin^dinamKie, N-f 1 -(3-methy^enyi)-3-piperidlnopropyllquina!dinamide» N-[1 -(4-methylphenyl)*3 
piperidinopropyOquinaidinamide or N-[1 -(4-methoxyphenyl)-3-piperidinopropy!]quinaldlnamide- 

55 8, The acid addition salt of the quinaldinamide derivative of the formula (I) as claimed in claim 1 
wherein the add is hycb*ochloric actd, hydrobromic acid, sulfuric acid, phosphoric acid, citric acid, fumarii 
ackl, maietc acid, tsurtaric add, oxalic acid, methanesulfontc acid or p-toluenesulfcH^lc add- 
9. A process for ^e preparation of a qtHnatdinamlde derivative of the formula (I): 
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CONH 




N 



/ 



(I) 



10 



wherein each of and R2 independently represents a lower alkyi group of and R^ are combined 
together with the adjacent nftrogen atom to form a 5 - 7 membered ring; and X represents the hydrogen 
atom, a lower alkyf group or a lower aikoxy group, and its add-addition salt, 
which comprises causing reaction between quinaldinic acid of the formula (II): 



IS 



20 




COOH 



or its reactive derivative and a compound of the formula (111): 



(II) 



25 



30 



35 



40 



4S 



50 




/ 



R 



(in) 



sr 



wherein R\ and X have the sarrre meanings as mentioned above, 
and optionally converting the compound (I) into an acid addition salt. 

10. The process for the preparation of a quinaldinamide derivative of the formula (I) and its acid addition 
salt as claimed in claim 9. wherein the reactive derivatfve of the quinaldinic acid is an acid halide, a mixed 
acid anhydride, an acid anhydride, or an active ester. 

1 1 . The process for the preparation of a quinaldin^ide derivative of the formula (1) and its acid addition 
salt as ciaimed in claim 9. wherein the process comprises a reaction between the quinaldinic acid of the 
formula (U) and the compound of the fonmula (III) in the presence of a condensation agent 

12. The process for the preparation of a quinaldinamide derivative of the formuJa (I) and its acid addition 
salt as claimed in claim 9. wherein the quinaldinamide derivative is N-CS-dimethylamino-l-phenyipropyl)- 
quinaldinamide. N-<3-diethylamino-1 -pheny Ipropy l)quTnaldinam!de* N-(1 -phenyl-3-dipropy laminopropy Ih 
quinaldinamide. N-{1iDhenyl-3-pyrrolidinopropyl)quinaklinamide, N-(1-phenyl-3-piperidinopropyl)- 
quinaldinamfde, N-[3-(perhydroazepin-1 -y IH -phenylpropy llquinaldi namide, N-[1 -(2-methy lphenyl-3- 
piperidinopropy l]quinaidjnamide, N-[1 -(3-methy Ipheny l)-3-piperidinopropy llquinaldlnamide* N-[1 K4-methyl- 
phenyl)-3-piperidinopropyI]quinaldinamide or N-[1-(4-methoxyphenyl)-3-piperidinopropyf]quinaldinamide. 

13. The process for the preparation of an acid addition salt of the quinaldinamide derivative of the 
formula (I) as claimed in claim 9, wherein the acid is hydrochloric acid, hydrobromic acidt sulfuric acid, 
phosphoric acid, citric acid* fumaric acid, maieic acid, tartaric acid, oxalic acid, methanesulfomc acid or p- 
toluanesulfonic acid. 

14. A pharmaceutical ccwnposition containing, as active ingredient, a quinaldinamide derivative having 
the formula (I): 



55 
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wherein each of and R2 independently represents a lower alkyl group or and R^ are combinec 
together with the adjacent nitrogen atom to form a 6 - 7 membered ring; and X represents the hydroger 
atom, a lower alkyi group or a lower alkoxy group, 
and Its acld-addttion salt 

15. The phannaceuticai compo^'fion as claimed in claim 14, wherein each of and R^ of the formuU 
(I) independentiy represents an afkyi group containing 1*6 carbon atoms. 

16. The pharmaceutical composrtjon as claimed in claim 14 wherein R^ and R^ of the formula (I) arc 
comWned together with the adjacent nitrogen atom to form a 5 - 7 membered ring* 

17. The pharmaceutica! composltfon as claimed in daim 14> wherein X of the formula (f) represents the 
hydrogen atom. 

18* The pharmaceutical composition as claimed in claim 14. wherein X of the formula (I) represents i 
lower alkyI group containing 1-6 carbon atoms, 

19. The phanmaceutical compo^tion as claimed in claim 14. wherein X of the formula (0 represents i 
Jower aikyi group or a lower alkoxy group containing 1-6 carix^n atoms. 

20. The pharmaceutical composition as claimed in claim 14, wherein the qutnaldinamide derivative Is N 
(3-dimethy lamino-l -phenylpropyQquinaldinamide, N-(3-diethy lamino-l -pheny Ipropy l)quf naldinamide, N-(1 
pheny h3<d[propy lammoprcH^y l)quinaldinamide, N-(1 -phienyl-3-pynrolidinopropy l)qufnaldtnamjde, N-(1 -pheny I 
S-piperldinopropy l)quinaldinamrde, N-[3-(perhydroa2epin-1-y l)-1 *phenylpropyi]quinald[nanide» N-Il -(2 
methylphenyl-3-piperidlnopropyl]quinaldinamide, N-[1-{3-methylphenyl)-3-pJperidinopropyl]quinaldinamide 
N-[1 -(4-methylphenyJ)-3-piperidinopropyllquinaldinamide or N-[l -{4-methoxyphenyl)-3-prperldinopropyi] 
quinaldinamide. 

21. The pharmaceutical composition as claimed in in claim 14, v^erein tiie add is hydrochloric acid 
hydrobrOTnic acid, sulfuric acid, phosphoric add» citric acid, fumarfc acid, maleic acid, tartaric acid, oxaJic 
acid, methanesulfonic acid or p*toluenesuifonic acid. 
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FIG. 1 




10min. 
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